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REMARKS 



Claims 1, 4-8, 12, 14, 15, 17, 20, 21, and 24, remain in the application with Claims 1, 8, 
l5, 20, 21, and 24 being independent. 

The Examiner objected to the drawing sheets because they were not numbered correctly 
and requested that a proposed drawing correction or corrected drawings be sent in reply to the 
office Action. Enclosed with this response is a proposed drawing amendment wherein the 
sheets are renumbered correctly from 1 to 13. Li addition, we have enclosed formal drawings 
incorporating these corrections for the Examiner. The Examiner further believed that all of the 
photomicrographs and the two graphs Figures 4E and 5F were color drawings. Applicants wish 



to let the Examiner know that all of the photomicrographs and the two graphs are black and 
white and none of them are color. Thus, Applicants submit that all of the drawing objections are 
overcome by the proposed amendment and the newly submitted formal drawings. 

The Examiner rejected Claims 3 and 13 under 35 U.S.C. § 112, second paragraph, 
stating that they were "vague and indefinite because each claim refers to a brazing composition 
comprising a composite which contains only one metal species". By the present amendment, 
Claims 3 and 13 have been cancelled, thus this rejection is moot. 

The Examiner rejected Claims 6, 7, 12, and 14 under 35 U.S.C. 112, second paragraph, 
because of inclusion of the trademark/trade name Nocolok® Flux in the claims. By the present 
amendment, Claims 6, 7, 12, and 14 have been amended to remove the trade name and 
substitute the generic description. Support for these amendments is found on Page 2, Lines 14- 
17, and Page 4, Lines 22-26. Thus, Applicants submit that this rejection is overcome and 
request its withdrawal. 
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The Examiner rejected Claims 1-25 under 35 U.S.C. § 103(a) as being unpatentable over 
U.S. Pat. No. 5,302,414 (Alkhimov, et al) in view of the article entitled "Kinetic Spray 
Coatings" by T.H. Van Steenkiste, et al, and U.S. Pat. No. 5,907,761 {Tohma, et al). The 
Examiner admits that Alkhimov, et al does not specify the metal products or metal powder 
compositions to be used in the kinetic spray technique. The Examiner relies on Van 
Steenkiste, et al to teach that aluminum substrates can be kinetic spray coated with aluminum 
powder particles. Finally, the Examiner relies on Tohma, et al for its discussion of applying a 
brazing composition in combination with a binder and a solvent and a flux onto a surface to be 
brazed. 

Independent Claim 1 is a process for forming a brazed composition and bonding it to an 
aluminum surface which requires selecting a brazing composition comprising particles of a 
monolith of complex alloys or a composite comprising a combination of at least two metals, or 
metal and an complex alloy, or a mixture of complex alloys. The brazing composition is 
introduced into a focused gas stream, entrained in the gas stream and accelerated toward: an 
aluminum surface. The brazing composition impacts the aluminum surface and thereby 
kinetically bonds to the aluminum surface while remaining in its original solid phase upon 
bonding to the aluminum surface. There is no disclosure or discussion in Van Steenkiste, et al 
or Alkhimov, et al regarding the use of a kinetic spray type system for applying a complex 
mixture of particles such as a brazing composition onto a substrate. All of the examples 
disclosed in both of these references in fact only utilize particles of a single material in the 
kinetic spray system. The present invention is directed toward a much more complex and 
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difficult use of a kinetic spray system wherein complex alloys and combinations of particles are 
directed toward an aluminum surface to provide a brazing composition that is directly bonded to 
the aluminum surface. Although Alkhimov, et al mentions alloys there is no real disclosure of 
their use and such is not obvious from the disclosure of Alkhimov, et al or Van Steenkiste, et al 
Tohma, et al discloses the typical sort of brazing operation that has been used in the past 
wherein a polymeric binder and solvent are used to get a brazing composition in the solution 
and enable its application onto a surface. Then the solvent is dried off leaving the binder which 
is subsequently polymerized to bind the brazing composition to the brazing surface. This is 
completely unlike what is being done in the present invention. Although Tohma, et al says in a 
single sentence that the mixture of brazing composition, binder, and solvent can be applied by a 
spray coating there is no disclosure as to how this is accomplished. By way of contrast, the 
present invention requires specific use of a kinetic spray system wherein there is no solvent or 
binder utilized and, in fact, the particles of powder used in the kinetic spray system of the 
present invention directly bond to the brazing surface via a kinetic spray induced deformation 
and subsequent binding of the powder particles. The only spray coating method disclosed in 
Tohma, et al is in Column 1, Line 38, wherein Tohma admits that the prior art discloses 
applying a Zn film by a means such as flame spray coating which is completely unlike that of 
the present invention. Flame spray coating involves heating the material to be coated to a 
temperature above its melting temperature and spraying the molten material onto the surface to 
be coated. The present invention clearly requires that there be no change in the physical 
composition of the coating particles and, in fact, is a cold spray method wherein the particles are 
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never melted or molten. Thus, because Claim 1 include numerous limitations not found in nor 
obvious in view of any of the cited references alone or in combination, the rejection of Claim 1, 
and the claims which depend therefrom, under 35 U.S.C. § 103(a) based on Alkhimov, et al in 
combination with Van Steenkiste, et al and Tohma, et al is improper and should be withdrawn. 

The Examiner rejected Claim 8 under 35 U.S.C. § 103(a) as discussed above. Amended 
Claim 8 is directed toward a brazable aluminum substrate comprising an aluminum surface and 
a kinetically impinged coating bonded thereon wherein the coating is either a solid phase 
monolith of a complex alloy or a combination of at least two of a series of metals and/or a 
complex alloy. Claim 8 further requires that the coating be kinetically bonded to the aluminum 
surface and substantially free of oxidation within the coating. In addition, Claim 8 requires that 
the coating retain the same physical properties in solid phase as the coating prior to bonding to 
the aluminum substrate. There is no disclosure of such a brazable aluminum substrate in any of 
the cited references. As discussed above with respect to Claim 1, Alkhimov, et al and Van 
Steenkiste, et al only disclose utilization of a kinetic spray process to apply a single species of 
metal particle to a substrate. In addition, Tohma, et al discloses a system wherein the brazing 
composition is bonded to a substrate surface using a binder resin such as an acrylic resin or 
methacrylic which is completely unlike the type of bonding required by Claim 8. In addition, 
the bonding disclosed in Tohma, et al will always require a fluxing material because of 
oxidation of the brazing composition components that is avoided by the present invention. 
Thus, the combination of the cited references also does not produce a brazable aluminum 
substrate as required by amended Claim 8. Because none of the cited references alone or in 
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combination disclose nor make obvious a brazable aluminum substrate having the specific 
characteristics required by amended Claim 8, Applicants submit that the rejection of Claim 8, 
and the claims which depend therefrom, under 35 U.S.C. § 103(a) based on Alkhimov, et al, 
Van Steenkiste, et al, and Tohrna, et al is improper and should be withdrawn. 

The Examiner rejected Claim 15 under 35 U.S.C. § 103(a) based on Alkhimov, et al in 
view of Van Steenkiste, et ai and Tohrna, et al Amended Claim 15 is directed toward a method 
of forming a brazing surface that requires providing a brazing composition comprising at least 
two of a corrosion protector material, a brazing filler material, and a flux material. In addition, 
Claim 15 requires kinetically spraying this brazing composition onto the metal surface and 
thereby kinetically bonding the brazing composition to the metal surface. There is no disclosure 
in either Alkhimov, et al or Van Steenkiste, et al of utilizing a kinetic spray system to spray & 
brazing composition comprising at least two of a corrosion protector material, a brazing filler 
material, and a flux material, and thereby kinetically bonding the brazing composition to a metal 
surface. Tohma, et al also does not disclose a kinetic spraying methodology for applying a 
brazing composition comprising at least two of a corrosion protector material, a brazing filler 
material, and a flux material. In combination the cited references would not lead one of 
ordinary skill in the art to utilize a kinetic spray method for applying such a combination of two 
or more of a corrosion protector material, a brazing filler material, and a flux material. Thus, the 
rejection of Claim 15, and the claims which depend therefrom, under 35 U.S.C. § 103(a) based 
on Alkhimov, et al, Van Steenkiste, et al, and Tohma, et al is improper and should be 
withdrawn. 
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The Examiner rejected Claim 20 based on 35 U.S.C. § 103(a) in view of 
Alkhirnov, et al, Van Steenkiste, et al and Tohma, et al Amended Claim 20 is similar to 
amended Claim 1 and the rejection of amended Claim 20 under 35 U.S.C. § 103(a) based on 
Alkhirnov, et al, Van Steenkiste, et al and Tohma, et al is improper for the reasons noted above 
with respect to amended Claim 1. 

The Examiner rejected Claim 21 based on 35 U.S.C. § 103(a) in view of 
Alkhirnov, etal, Van Steenkiste, et al and Tohma, et al Amended Claim 21 is similar to 
amended Claim 8 with the difference being the substrate material is a metal surface rather than 
an aluminum substrate. As discussed above with respect to Claim 8, the rejection of Claim 21 
as amended based on the cited references in improper for similar reasons. The cited references, 
either alone or in combination, do not disclose nor make obvious such a brazable substrate 
having a coating that is kinetically bonded to a metal surface as required by amended Claim 21. 
Thus, the rejection of Claim 21 is improper and should be withdrawn. 

The Examiner rejected Claim 24 under 35 U.S.C. § 103(a) based on Alkhirnov, etal, 
Van Steenkiste, et al and Tohma, et al Amended Claim 24 is similar to amended Claim 20 
with the additional limitation that the gas stream be preheated to a temperature sufficiently low 
to maintain the particles in their original solid phase. As discussed above with respect to 
Claim 20, the rejection of Claim 24 based on the cited references is improper because none of 
the cited references, either alone or in combination, disclose such a method of kinetically 
bonding a complex brazing alloy composition or combination composite to a surface. Thus, the 
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rejection of Claim 24 under 35 U.S.C. § 103(a) based on the cited references is improper and 
should be withdrawn. 

Applicants' attorney respectfully submits that the claims as amended are now in 
condition for allowance and respectfully requests such allowance. 

Respectfully submitted, 



HOWARD & HOWARD ATTORNEYS 




The Pinehurst Office Center, Suite 101 
39400 Woodward Ave. 
Bloomfield Hills, MI 48304-5151 
(248) 723-0425 
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1 . (Amended) A process for forming a brazing composition and bonding it to an 
aluminum surface comprising: 

a. selecting a [solid phase monolith or composite] brazing composition 
comprising particles of [corrosion protector for aluminum, filler material for brazing, brazing 
flux, or mixtures thereof] a monolith of zinc-aluminum alloy, aluminum-silicon alloy, 
aluminum-zinc-silicon alloy or aluminum-zinc-silicon-copper alloy or a composite selected 
from a combination of at least two of the following: zinc, zinc-aluminum alloy, aluminum, 
silicon, aluminum-silicon alloy, aluminum-zinc-silicon alloy, and aluminum-zinc-silicon- 
copper alloy ; 

b. introducing said brazing composition into a focused gas stream; 

c. entraining said brazing composition in said gas stream; 

d. accelerating said brazing composition in said gas stream toward [said] 
an aluminum surface; 

e. impacting [continuously] said brazing composition onto said 
aluminum surface thereby kinetically bonding said [to form a] brazing composition to said 
aluminum surface , said brazing composition remaining in its original solid phase [from said 
selection of said brazing composition to form said brazing composition on] upon bonding to 
said aluminum surface. 

Please cancel Claims 2 and 3 without prejudice. 
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4. (Amended) The [substrate] process of claim 1, wherein said particles of said 
brazing composition [coating is mechanically applied to said aluminum surface by a process 
in which said pre-coating composition] [is] are accelerated in [a] said gas stream [traveling 
at] to a velocity of about 300 to about 1000 meters per second 

5. (Amended) The [substrate] process of claim 1, [wherein] further comprising pre- 
heating said gas stream [is pre-heated up] to a temperature of about 300°C. 

6. (Amended) The process of claim [2 wherein said brazing composition further 
comprises Nocolok® Flux] 1 further comprising in step a. the step of adding to said brazing 
composition particles of a brazing flux . 

7. (Amended) The process of claim 6 comprising adding particles of a brazing flux 
comprising potassium fluoroaluminate salts [3 wherein said brazing composition further 
comprises Nocolok® Flux]. 

8. (Amended) A brazable aluminum substrate comprising an aluminum surface and a 
kinetically impinged coating bonded thereon, wherein said coating is a solid phase monolith 
of zinc-aluminum alloy, aluminum-silicon alloy, aluminum-zinc-silicon alloy or aluminum- 
zinc-silicon-copper alloy or a composite selected from a combination of at least two of the 
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following: zinc, zinc-aluminum alloy, aluminum, silicon, aluminum-silicon alloy, aluminum- 
zinc-silicon alloy, and aluminum-zinc-silicon-copper alloy; said coating [or composite 
comprising corrosion protector for aluminum, filler material for brazing, brazing flux, or 
mixtures thereof, having at least one layer] kinetically bonded to said aluminum surface [that 
is] and being substantially free of oxidation within said [layer] coating , and which 
substantially retains the same physical properties and solid phase as the [original pre-coating 
composition] coating prior to bonding . 

Please cancel Claims 9-11 without prejudice. 

12. (Amended) [A] The brazable aluminum substrate of claim [11] 8 wherein said 
[brazing composition layer] coating further comprises [Nocolok® Flux] a brazing flux . 

Please cancel Claim 13 without prejudice. 

14. (Amended) [A] The brazable aluminum substrate of claim [13] 12 wherein said 
[brazing composition layers further comprise Nocolok® Flux] flux comprises potassium 
fluoroaluminate salts . 

15. (Amended) A method of forming a brazing surface comprising: 

providing a metal surface; 
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providing a brazing composition comprising at least two of a corrosion 
protector material, a brazing filler material and a flux material ; and 

kinetically spraying said brazing composition onto said metal surface , thereby 
kineticallv bonding said brazing composition to said metal surface . 

Please cancel Claim 16 without prejudice. 

17. (Amended) The method of claim [16, wherein said metal surface is] 15, 
comprising providing aluminum as said metal surface . 

Please cancel Claims 18 and 19 without prejudice. 

20. (Amended) A process for forming a brazing composition and bonding it to a 
surface comprising: 

a. selecting a [solid phase monolith or composite] brazing composition 
comprising particles of [corrosion protector, filler material for brazing, brazing flux, or 
mixtures thereof] a monolith of zinc-aluminum alloy, aluminum-silicon alloy, aluminum- 
zinc-silicon alloy or aluminum-zinc-silicon-copper alloy or a composite selected from a 
combination of at least two of the following: zinc, zinc-aluminum alloy, aluminum, silicon, 
aluminum-silicon alloy, aluminum-zinc-silicon alloy, and aluminum-zinc-silicon-copper 
alloy ; 
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b. 



introducing said brazing composition into a focused gas stream; 



c. 



entraining said brazing composition in said gas stream; 



d. 



accelerating said brazing composition in said gas stream toward said 



surface; 



e. 



impacting [continuously] said brazing composition onto said surface 



[to form a] thereby kinetically bonding said brazing composition to said surface , said brazing 
composition remaining in its original solid phase [from said selection of said brazing 
composition to form said brazing composition] on said surface. 

21. (Amended) A brazable substrate comprising a metal surface and a kinetically 
impinged coating bonded thereon, wherein said coating is a solid phase monolith of zinc- 
aluminum alloy, aluminum-silicon alloy, aluminum-zinc-silicon alloy or aluminum-zinc- 
silicon-copper alloy or a composite selected from a combination of at least two of the 
following: zinc, zinc-aluminum alloy, aluminum, silicon, aluminum-silicon alloy, aluminum- 
zinc-silicon alloy, and aluminum-zinc-silicon-copper alloy; said coating [or composite 
comprising corrosion protector for said metal, filler material for brazing, brazing flux, or 
mixtures thereof, having at least one layer] kinetically bonded to said metal surface [that is] 
and being substantially free of oxidation within said [layer] coating , and which substantially 
retains the same physical properties and solid phase as the [original pre-coating composition] 
coating prior to its bonding . 
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Please cancel Claims 22 and 23 without prejudice. 

24. (Amended) A process for forming a brazing composition and bonding it to a 
metal surface comprising: 

a. selecting a [solid phase monolith or composite] brazing composition 
comprising particles of [corrosion protector for metal, filler material for brazing, brazing 
flux, or mixtures thereof] a solid phase monolith of zinc-aluminum alloy, aluminum-silicon 
alloy, aluminum-zinc-silicon alloy or aluminum-zinc-silicon-copper alloy or a composite 
selected from a combination of at least two of the following: zinc, zinc-aluminum alloy, 
aluminum, silicon, aluminum-silicon alloy, aluminum-zinc-silicon alloy, and aluminum-zinc- 
silicon-copper alloy ; 

b. introducing said brazing composition into a focused gas stream pre- 
heated to a temperature sufficiently low to maintain said particles in their original solid 
phase; 

c. entraining said brazing composition in said gas stream; 

d. accelerating said brazing composition in said gas stream toward said 

metal surface; 

e. impacting [continuously] said brazing composition onto said metal 
surface [to form a] thereby kinetically bonding said brazing composition to said metal 
surface , said brazing composition remaining in its original solid phase [from said selection of 
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said brazing composition to form said brazing composition on] upon bonding to said metal 
surface. 
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